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(54) PROGRAM GENERATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily perform bug 
correction or execution confirmation by designating 
an optional block that is reproduced and displayed in 
the same form as when it is generated. 
SOLUTION: A program generated by a 1st program 
generating means 21 is associated with a program 
generated by a 2nd program generating means 31 
and an execution program 41 is edited. A target 
CPU 39 loads the program 41 and drives each 
subsystem in prescribed procedures. A debugger 61 
that debugs the program 41 is further prepared. 
Whether or not an obtained executable machine 
code is correctly operated is verified by using a 
debug monitor, and the operation of the target 
processor is monitored according to the operation of 
the debugger 61 on a source level. After designating 
an optional program to be debugged among 
reproduced programs, only a designated block and 
the program of a lower hierarchical block of this 
block are executed only by performing a start command. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the programming equipment for creating each program in which parallel 
processing is done by at least one or more control subjects on a network so that each block 
may have hierarchical relationship on each program A programming means to create a 
program for every block on a display screen, A storing means to store the program created 
by this programming means for every block, It has a debugging means for debugging the 
created program. This debugging means The repeat display means which carries out the 
repeat display of the program created at the time of debugging for every block with the same 
gestalt as the creation time, Programming equipment characterized by having a block 
assignment means to specify the block of the arbitration which should be debugged among the 
reproduced programs, and an initiation command means to order it program execution 
initiation of the block specified by this block assignment means. 

[Claim 2] In claim 1 said programming means In case a program is created for every block, it 
sets on any one block. By declaring the common usable variable within the program group to 
which this block belongs, said debugging means Programming equipment characterized by the 
ability to carry out program execution only about the specified block and the low order 
hierarchy block of the block concerned, without carrying out program execution about a 
block of the high order hierarchy of a block who specified. 



[Translation done.] 



DP,2000-112737,A] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the programming equipment for creating the 
real-time software for carrying out parallel processing of two or more tasks by the single or 
two or more microprocessors. 
[0002] 

[Description of the Prior Art] If it says notionally, the software carried for the object, such as 
control appliance control and communications control, will operate, while the external world 
used as the inside of software and a controlled system surely exists and maintains a certain 
correlation to the external world. And when a certain change takes place in the external 
world, it is necessary to perform processing corresponding to it in a certain limited time 
amount. Thus, real-time software is called for the software of the character which must carry 
out predetermined processing in the specified time amount. The software which performs 
processing by the sequence of receiving the stimulus considered as the input from the 
external world among such real-time software, and processing to this is called discrete-event 
actuation mold real-time software, and the software of a control equipment with which the 
so-called microprocessor is incorporated usually goes into these criteria. 
[0003] In recent years, the technique of creating software efficiently using structured- 
programming language, high-level language, etc. is proposed by development of software 
engineering, and these are applicable technique over software at large. However, the above- 
mentioned discrete-event actuation mold real-time software has special character compared 
with other software, and the room of the amelioration for creating this software other than 
the applicable creation approach simply over software at large still remains. 
[0004] That is, discrete-event actuation mold real-time software needs to describe the 
multiple processes which stand in a row and operate on a Local Area Network so that it may 
be represented by the software for actuation of two or more industrial robots arranged on a 
production line. However, by such creation approach, since the creation of such software 
performed until now is programmed by describing one step at a time on CRT using one 
certain programming language, it needs to compound these processes that carried out 
individual creation so that the process which created the multiple processes which carry out 
juxtaposition actuation according to the individual, respectively, and was created after an 
appropriate time may be performed by juxtaposition operating state on each microprocessor. 
But by having programmed collectively the multiple processes by which parallel processing is 
carried out, a programmer is difficult to recognize to accuracy the overall flow of control, and 
the control flow individually performed by the microprocessor, and difficult to take such 
consistency. For this reason, it is difficult to create a target program efficiently in many 
cases. 

[0005] Then, the applicant for this patent invented the language (this language is hereafter 
called a planet (PLANET).) suitable for description of discrete-event actuation mold real- 
time software, and the development supporting environment for it, and applied for it as 
Japanese Patent Application No. No. 337781 [ two to ]. This invention is enabling 
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implementation of many requirements, such as juxtaposition actuation of a process, and a 
synchronization, at the symbolic convention based on the Petri net as it is indicated by JP,4~ 
205423, A. Moreover, installation of a graph is enabled over all the programming and 
improvement in the descriptiveness of the requirements for processing and comprehension 
nature is in drawing. 

[0006] For details, although indicated by said open patent official report For example, the 
processing expressed with the flow chart shown in drawing 42 (A) If it programs by the 
procedural language (for example, BASIOlike language and C) and a planet will be used the 
place which comes to be shown in drawing 42 (B) As opposed to the screen of one sheet for 
programmings currently displayed by the screen-display means as shown in drawing 42 (C) 
with a pattern selection means Actuation of choosing by turns the graphic form pattern in 
which the requirements for processing are shown, and owner **** or branching owner **** 
can be repeated, and a program can be created on the same screen. Therefore, by 
introducing a graph over all the programming, since there is drawing about improvement in 
the descriptiveness of the requirements for processing, and comprehension nature, discrete- 
event actuation mold real-time software can be created easily efficiently. 
[0007] Moreover, by the planet, in a program, only by specifying hierarchization with this 
program and a low-ranking program, after creating a program for every block, in case it is 
edited, a low order hierarchy processing train is created automatically. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in order to perform a low order 
hierarchy's program like the conventional planet in the phase which cannot be creating a high 
order hierarchy's program since it is necessary to perform also about a high order hierarchy's 
program in case it debugs about a low order hierarchy's program if a program is hierarchized, 
it is necessary to create a dummy program separately. Moreover, even when creation of a 
high order hierarchy's program has ended, it sets to this high order hierarchy's program. 
When the long machine object of a stroke of operation moves or processing which said 
processing, an assembly, drugs processing, inspection, etc. is performed, to debug only about 
a low order hierarchy's program until a high order hierarchy's program execution is 
completed Since the program of the low order hierarchy who became an object for debugging 
will be performed, there is a trouble that debugging takes time amount, in case a machine 
control program large-scale and complicated further again is created, it programs by two or 
more persons assigning in many cases, but if the program shared and created is not combined 
at the end in order to debug about such a program, it will obtain, if it cannot debug and there 
is a trouble. 

[0009] Taking an example by the above trouble, the technical problem of this invention is in 
the programming equipment for creating each program in which parallel processing is done by 
two or more control subjects on a network so that each block may have hierarchical 
relationship on each program to offer the configuration which can perform bug correction or 
an activation check easily. 
[0010] 

[Means for Solving the Problem] In the programming equipment for creating each program in 
which parallel processing is done by two or more control subjects on a network by this 
invention so that each block may have hierarchical relationship on each program in order to 
solve the above-mentioned technical problem A programming means to create a program for 
every block on a display screen, A storing means to store the program created by this 
programming means for every block, It has a debugging means for debugging the created 
program. This debugging means The repeat display means which carries out the repeat 
display of the program created at the time of debugging for every block with the same gestalt 
as the creation time, It is characterized by having a block assignment means to specify the 
block of the arbitration which should be debugged among the reproduced programs, and an 
initiation command means to order it program execution initiation of the block specified by 
this block assignment means. 
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[0011] By this invention, after specifying the block of the arbitration which should be 
debugged among the reproduced programs, only by carrying out an initiation command, only 
the program of a low order hierarchy block of the specified block and this block is performed, 
and a debugger or activation is not performed even about the program of a high order 
hierarchy block. Therefore, even when creation of a block of a high order hierarchy is not 
settled, the dummy program for making it run a low order hierarchy block is unnecessary. 
Moreover, though the long machine object of a stroke of operation moves or processing 
which said processing, an assembly, drugs processing, inspection, etc. is performed in blocks 
other than the specified block, the block besides such an object is not performed. That is, 
only in the specified block, since bug correction or an activation check is performed, bug 
correction or an activation check does not take time and effort. And since the block besides 
an object is not performed, about the block activation checked [ bug correction ending or ], 
bug correction or an activation check does not take time and effort in that bug correction or 
an activation check can be performed only in the specified block, without making it perform. 
Even if a high order hierarchy's block does not exist, it is suitable for creating a machine 
control program large-scale [ that bug correction or an activation check can be performed ] 
and complicated only about each low order hierarchy's block further again. Namely, although 
the approach of carrying out comprehensive debugging is adopted after programming by two 
or more persons assigning and combining it at the end in case a large-scale and complicated 
machine control program is created With the programming equipment of this gestalt, after 
finishing these since bug correction or an activation check can be performed only about each 
low order hierarchy's block even if a high order hierarchy's block does not exist, each block 
is combinable. 

[0012] In programming equipment, when bug-correcting or activation checking about a low 
order hierarchy's program, the variable used not only by this program but by a high order 
hierarchy's program may be used. Even in such a case, in this invention, in case said 
programming means creates a program for every block, it declares the common usable 
variable within the program group to which this block belongs on any one block. Therefore, in 
this invention, program execution can be carried out only about the specified block and the 
low order hierarchy block of the block concerned, without carrying out program execution 
about a block of the high order hierarchy of a block who specified. 
[0013] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained. 
[0014] In order to create the program in which parallel processing is done by two or more 
control subjects on a [approximate account of planet] network About the programming 
equipment which creates a program using two or more kinds of graphic form patterns showing 
the content of each processing processed by the time series of a program on the display 
screen Although detailed explanation is omitted here since it is indicated by application 
(Japanese Patent Application No. No. 337781 [ two to ] / JP,4-205423,A) of the point by the 
applicant for this patent Since the programming equipment concerning this invention is what 
added amelioration to it on the basis of the planet, the outline is explained first. 
[0015] The programming equipment concerning this gestalt is the following configuration 
control body side microprocessors (an editor, compiler) as development environment. 
Main storage display console (mouse) 

It has target side drive-system processor communication device storage I/O. Moreover, the 
programming equipment which applied this invention also constitutes software from 
correlation of a control stereo (task which specified incoming-event and internal processing 
from the external world, and was divided) group, and a control means, expresses many 
requirements, such as juxtaposition actuation of the process included in internal processing 
of a control stereo, and a synchronization, by the symbolic convention based on the Petri 
net, and is common in a planet in that improvement in the descriptiveness of the 
requirements for processing and comprehension nature is in drawing. 
[0016] The channel is combined with the input group (various sensor groups) / output 
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(actuator group), and the list by the real-time control system to which a planet is applied. In 
the comparatively large-scale system with much I/O, the I/O group is divided for every 
function. Two or more modules (task) which control for each [ which was divided ] I/O group 
of every exist in a system, and the technique an exchange of these modules describes a 
system is applied from the former. Therefore, in the planet, the functional module which 
exists in a system is called the control stereo or the subsystem. Furthermore, control stereos 
shall be exchanged by message transmission and reception. On the other hand, the machine 
which must be controlled, and the whole system to realize are defined as a project (real 
world) here. In the real world, two or more machines work simultaneously and collection of 
data etc. is performed simultaneously. Therefore, it becomes a complexity and huge program 
to realize these by one program, and a maintenance becomes difficult. Then, it will extract 
and divide into the level which is easy to manage the real world, and BUROGURAMU will be 
created. This divided thing is the aforementioned subsystem (control stereo). 
[0017] For example, although it is also possible to treat these each as a subsystem since 
there are many parts (a sensor, solenoid, etc.) of operation in the control machine which 
consists of an industrial machine as shown in drawing 1 , then, there are too many 
subsystems and management becomes difficult. Then, the processing group whose extent 
which is easy to manage settled is extracted as a subsystem. For example, if the machine 
shown in drawing 1 considers as the machine which builds the components of A or B into a 
pallet with the directions from a computer, since unit groups of a control panel 11, the ** 
material unit 12, and a housed unit 13 are consisted of by this machine, let these unit groups 
be subsystems. Here, in order for a control panel 11, the ** material unit 12, and a housed 
unit 13 to operate as subsystems, a certain event serves as a cause and it operates. If this 
cause is defined as an initial event, the processing system performed after an initial event will 
operate so that that initial event may be evaluated and processed. And after ending a 
processor train, it operates so that an initial event may be detected again. 
[0018] For example, a control panel 11 takes out directions of components with the machine 
shown in drawing 1 to the ** material unit 12 in response to directions of the components 
from an external computer (initial event) (the content of processing). The ** material unit 12 
will supply components, if components are lost (initial event) (the content of processing). A 
housed unit 13 will build components into a pallet, if a pallet and components are prepared 
(initial event) (the content of processing). Therefore, a certain exchange is required of the 
intersubsystem combined at the before process and the after process, and it defines 
performing it by software as messaging. 

[0019] Therefore, by the machine shown in drawing 1 , messaging as shown in drawing 2 will 
be performed between a control panel 11, the ** material unit 12, and a housed unit 13. In 
this drawing, the sense of an arrow head means the direction of a message. 
[0020] First, between subsystems "a control panel" "a housed unit", the exchange of a 
message "components information" and "inclusion termination" is performed, and a message 
''components existence" is transmitted to a subsystem "a housed unit" from a subsystem "a 
** material unit." 

[0021] Therefore, a start of a program transmits a "start" message to a subsystem "a ** 
material unit" and a "housed unit" from a subsystem "a control panel." and a subsystem 
"control panel" — user I/O from the outside — "A""B" — letting it pass — A and B — 
which components are incorporated — that components information comes. If "components 
information" is transmitted to a subsystem "a housed unit", it incorporates from a subsystem 
"a housed unit" based on this components information and termination is received, the 
preparations which receive the following information will be made. 
[0022] these processor trains — **** — it is simple and realizing easily is possible. 
However, since the event which generates two or more incoming events in asynchronous on 
the character of real-time-control software, and should be detected according to an internal 
state changes every moment, it becomes intricate intricately and becomes a neck at the time 
of this describing processing by the procedural language. 
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[0023] Then, in order to express each processing train obediently, in the planet, the symbolic 
convention using not a single dimension processor train but the directed graph structure 
based on the Petri net is adopted by the character string. 

[0024] That is, in a planet, the processing train in a subsystem "a control panel" is created, 
using a graphic form pattern as shown in drawing 3 as a language construct. Two or more 
kinds of graphic form patterns which a graphic form pattern shows the content of processing 
here, Owner **** which shows the serial flow direction of the requirements for processing, 
and the 1st arrow head (branching owner ****) which shows that the requirements for 
processing which branch to two forks at least and follow serially are those by which parallel 
processing should be carried out, The branching branch which branched to two forks at least 
is collected, and the 2nd arrow head (branching owner ****) with which the consecutive 
requirements for processing show that it is the processing actuation which takes the 
synchronization of the requirements termination for processing which plurality precedes, and 
is processed is included. An ellipse eel is a message input eel among various kinds of graphic 
form patterns in which the content of processing is shown, and what the arrow head is 
outputting expresses the start edge of a processor train, and describes it as "BEGIN" here. 
The message input eel which the arrow head has inputted expresses the termination of a 
processor train, and is filled in as '"END" here. The eel surrounded in the rectangle of a 
duplex will end the processing, if the event which is a waiting eel for an event, is event 
detection, and was filled in occurs. It is an activity processing eel, the eel surrounded in the 
rectangle shows the requirements for an activity, and shortly after driving, it processes. The 
eel which the triangle attached to two rectangles downward is a eel of conditional branching. 
If conditions are filled in into a left rectangular head and conditions are fulfilled, it will 
perform according to a lower arrow head. 

[0025] Moreover, a ** material unit operates the processing train created in the planet by 
receiving the "start 0" message from a subsystem "a control panel", as shown in drawing 4 . 
First, the existence of components is detected by the sensor and actuation of ** material is 
carried out. Actuation of actual ** material operates with a low order hierarchy block "** 
material" further. Termination of ** material transmits the message of "components 
existence" to a subsystem "housed unit. If components are lost, a low order hierarchy block 
"deficiency processing" will perform deficiency processing. 

[0026] The processing train which also created the housed unit in the planet is operated by 
receiving the "start ()" message from a subsystem "a control panel", as shown in drawing 5 . 
First, a set of a pallet and components incorporates components. A and B — it is directed to 
the variable "a class" of the message "components information" from a subsystem "a control 
panel" which components are incorporated. After inclusion finishes, a message "inclusion 
termination" is transmitted to a subsystem "a control panel", and the preparations which 
acquire the following information are made. In addition, the description with "DIM class AS 
REAL" is declaration of the variable mentioned later. 

[0027] If the magnitude becomes large, a graph will become huge, and such a program will 
become complicated, and will become unclear. Then, a planet stores a mass of processing in 
the graph of one sheet, and enables it to call it as requirements for 1 processing in the graph 
of high order abstract level. 

[0028] This relation is shown in [layered structure] drawing 6 . This relation is called 
hierarchization of procedure. Here, processing of a low order hierarchy is driven when 
control reaches a high order hierarchy's requirements for processing. That is, if processing of 
a high order hierarchy block results in the activity processing eel of a low order hierarchy 
block, control will be passed to the BEGIN terminal of a low order hierarchy block, and a low 
order hierarchy processor train will start activation. And if processing of low order hierarchy 
processing advances and it results in an END terminal, all control in a low order hierarchy 
will be canceled, and control will be returned to a high order hierarchy. And the returned 
control continues the requirements for processing in a high order hierarchy. In short, on the 
screen of one sheet, the vertical direction means the direction of time series of processing, 
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and breadth on either side means the parallelism of processing. That is, the so-called 
direction of depth of a screen means the hierarchy. When hierarchization of such a procedure 
specifies hierarchization in the above-mentioned hierarchy processing train, a low order 
hierarchy processing train is created automatically, and it is expressed with a tree view that 
the condition is mentioned later. Thus, since by constituting will describe only the flow of 
high processing of whenever [ abstract ] on a high order hierarchy, as compared with the 
procedural language which describes all the procedure trains of a program, it will become 
brief and intelligible. 

[0029] Thus, when procedure is hierarchized, 1 lump's subprocedure program described by 
the high order hierarchy program as requirements for control is called the block. The 
identifier is given to the block and a low order hierarchy block will be called by filling in the 
requirements for processing of the high order hierarchy block. Recurrence and an indirect 
recursion are permitted to the call of a low order hierarchy block. 

[0030] [Treatment which is a variable] Here, a variable required for making it run each block 
consists of three kinds of variables with which the molds which consist of a variable, a global 
variable, and a backup variable differ. Before using it, the type declaration of whether it is 
the variable of which mold will be carried out. Moreover, a variable name will be given to 
each variable. 

[0031] It is a backup variable that a thing with common one common within a variable and a 
subsystem is common to a global variable and the whole project, and is backed up in them 
only within a block among these variables (semantics of un-volatilizing). This situation is 
shown in drawing 7 . statement of the following in a block in order to use these variables 
Variable DIM a variable name ... AS variable type Global variable GLOBAL a variable 
name ... AS variable type Backup variable SYS a variable name ... It declares by AS variable 
type. 

[0032] moreover — as a numerical variable — integer type and real type — it is — 
respectively — following statement format: [variable declaration] and a [variable name] — { — 
[a variable name] — nAS [a type declaration] 

A definition is come out and given. Here, also with integer type, in the case of the integer to 
-128-127, and the integer to -2147483648-2147483648, since each activity byte count is 
different from 1 and 4, type statement with [BYTE] and [INTEGER] is used, respectively. 
Moreover, also with real type, with the real number of 7 figures, and the real number of 14 
figures, since each activity byte count is different from 4 and 8, type statement with [REAL] 
and [DOUBLE] is used, respectively. 

[0033] moreover, a string variable — following statement format: [variable declaration] and a 
[string variable name] — { — [string variable name] nAS STRING]} 
A definition is come out and given. 

[0034] the meeting of the variable of the mold with the same array variable — it is — 
statement format [ of the following / string variable / a numerical variable and ]: [variable 
declaration], and [variable name] [ — a — { — {c}] and [type statement] 
However, a, b, and c can make each an array variable with the number of arrays of each 
dimension integer a*b*c(product of a, b, and c) <=32767 of 0-254. 

[0035] With reference to [example program] drawing 8 and drawing 9 , an example of the 
program created in the planet of such a configuration is explained. 

[0036] It has a control program (a control-panel control program, unit control program) 
corresponding to each of two subsystems (a control panel, unit), and all have layered 
structure as the program shown here is displayed on the tree view. 

[0037] That is, as shown in drawing 8 , a control-panel control program and a unit control 
program have the root block RootBlk as a high order hierarchy block, respectively, for • 
example, a unit control program has an unattended operation block, a return-to-origin block, 
a teaching block, and a manual operation block as the low order hierarchy block. 
[0038] Unit control / return-to-origin block has two sorts of manipulator setting-out (L side 
and R side) blocks as a low order hierarchy's block further among these low order hierarchy's 
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blocks. Moreover, unit control / unattended operation block has the unit control **** 
material impaction efficiency block etc. as a low order hierarchy's block further, as shown in 
drawing 9 . 

[0039] The example shown here is crossed to all the programming, and a graph is used for it. 
However, it may be briefer to have been also able to create the procedural language and to 
create by the procedural language about this block, as the unit control **** material 
impaction efficiency block as a block of the low order hierarchy of unit control / unattended 
operation block is shown in drawing 10 . 

[0040] Then, to enabling installation of a graph over all the programming, the amelioration 
planet (henceforth a planet 95) which applied this invention constitutes from this gestalt in 
the conventional planet so that the low order hierarchy program created by the procedural 
language may also be made to coordinate and it may edit into an executive program, so that 
it may explain below, for example, about a unit control **** material impaction efficiency 
block In a block of the high order hierarchy as shown in drawing 10 , after creating with the 
programming tool by the procedural language and creating on a planet 95 about other 
programs or the high order hierarchy's program or [ what it created by ******** or the 
procedural language on the planet only by specifying a low order hierarchy's block ] — 
irrespective of — it can coordinate and edit and one executive program can be created. So, 
the approach of completing one program can be attained, making the engineer currently 
called the veteran take charge of the programming activity using the procedural language to 
which are used, and making the engineer of the youngman who accepted new pro ramming 
language called a planet etc. flexibly take charge of the programming activity using new 
programming language like this PLANET. Moreover, there is also an advantage that the 
program property created by the procedural language until now is utilizable as it is. 
[0041] [Example 1 of link editing] drawing 11 is the functional block diagram showing linkage 
of the program performed in the programming equipment which applied this invention, and 
edit actuation. 

[0042] in drawing 11 , the editor 21 for graphic form program ( it set henceforth and be 
PLANET program ) creation which create a program on the display screen using two or more 
kinds of graphic form patterns showing the content of each processing process by the time 
series of a program be prepare for the programming equipment which applied this invention as 
1st programming means , and the source file 212 of PLANET be create per block for every 
subsystem with this editor 21 . Moreover, the editor 31 for a procedure mold program which 
creates the low order hierarchy program of the processing element displayed with a graphic 
form pattern in the program created by the 1st programming means 21 using a procedural 
language is prepared as 2nd programming means, and the source file 312 of a procedure mold 
program is created per block with this editor 31. The text editor mounted in this planet 95 
self or a general-purpose text editor can be used for the 2nd programming means 31. When 
the text editor mounted in planet 95 self is used as 2nd programming means 31, a file name is 
automatically attached and saved on a planet 95. On the other hand, as 2nd programming 
means 31, when a general-purpose editor is used, it will save by the file name with a 
predetermined extension. 

[0043] In the planet 95 of this example, referring to the program created with the procedural 
language by the source code of the PLANET source file 312 as a low order hierarchy program 
is allowed. For this reason, in the compile described below or processing of an interpreter, it 
is declared by the source code, the information on the procedure mold program left behind as 
a link information is identified after that, and a procedure mold program can be linked now. In 
an editor 21, a link with a procedure mold program is declared by the approach as shown in 
drawing 12 . First, suppose that the block of a low order hierarchy called SUB1 and SUB2 is 
described in the PLANET source "SUBMAIN" which described processing of a certain 
subsystem. Usually, a low order hierarchy's block is also a graphic form program, if "SUB1" 
is opened, there is a PLANET source code and, as for the property of SUB1, PLANET is 
chosen. On the other hand, if "SUB2" is opened, it is an empty block and, as for the 
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property, the procedure mold program is chosen. Furthermore, the file name (SUB2.PRG) of 
the procedure mold program linked as this block SUB 2 is indicated. Thus, the editor 21 for a 
graphic form program of this example can choose now a graphic form program (PLANET) and 
a procedure mold program as a property of a block, and the information is referred to as a 
link information by the compiler and the interpreter. 

[0044] The programming system of PLANET95 of this example is equipped with the compilers 
22 and 32 following each of the 1st and 2nd programming means 21 and 31, and the compiler 
22 of a graphic form program achieves the function as a link-editing means. In this example, 
one program for activation is edited into every target CPU (processor) from the block 
(program) created with the 1st and 2nd programming means 21 and 31. A compiler 22 
changes first the program for every block created using the graphic form pattern with the 1st 
program means 21 into the program which can be performed directly on a control equipment 
based on the graphic form information. In this case, the activation regulation of the Petri net 
is introduced at the time of a program analysis, a controlled flow and data flow are analyzed 
using technique in graph algorithm, such as DFS, BFS, and DAG, and the planet program 
structure obtained diagrammatically is developed to two or more sequential processes which 
operate to juxtaposition. Thus, the code selection of a microprocessor and optimization of a 
resultant code are applied and combined to each generated process, and the real transit code 
is generated, making the block created by the procedural language with the 2nd programming 
means 31 link. 

[0045] It is as follows when such processing is further explained to a detail. 

[0046] First, a parser 221 analyzes the graphic form information file 212 of the planet 

program (SOL file) created by the editor 21, generates the transit code of a virtual machine, 

and stores in the pseudo code file of the block unit corresponding to a source file 212. A 

parser 221 analyzes for every program frame for every block. The program information for 

every generated block will be summarized by subsequent actuation, and will constitute a big 

program. 

[0047] Next, a sorter 222 links the analysis result for every block which a parser 221 outputs 
by the medium code level. That is, when it searches out of the input file group which had the 
block whose identifier of a processor corresponds specified, the pseudo code of that block is 
stored in a file and the low order hierarchy block is being called in this block, that low order 
hierarchy block is searched and it adds to a file. Moreover, the block of all the control 
stereos started with these blocks is searched similarly, and is added to a file. Thus, when the 
I/O Port which the processor has, the address of a bit, and the information on an identifier 
are retrieved, and it is under block, and all blocks needed are stored in a file and the I/O 
Port and the bit are being used, the address is written in a file. Moreover, the global variable 
which the low order hierarchy block has accessed is linked. Consequently, the link- 
information file 233 the required link information was indicated to be when a sorter 222 
performed processing by the pseudo code file 232 and its pseudo code file 232 for every 
processor is formed. As for this link-information file 233, it is needless to say that it may be 
formed as a file of a name different from the pseudo code file 232, or you may make it 
contained as a link information in the pseudo code file 232. 

[0048] Next, the code generator 223 generates machine code equivalent to it by considering 
the pseudo code of the virtual machine which a sorter 222 outputs as an input, and outputs 
the file 234 of machine code. Moreover, the code generator 223 generates not only machine 
code but the link-information file 235 including the link information on a network, a link 
information with an assembler, a link information with a procedural language, etc. based on 
the information included in the pseudo code of the virtual machine which a sorter 222 
outputs. 

[0049] On the other hand, the program created as a low order hierarchy block by the 
procedural language by the 2nd program means 31 is translated into a pseudo code by the 
parser 321 of a compiler 32, further, on a control equipment, it is changed into the program 
which can be performed by the code generator 323, and the file 334 of the machine code for 
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every block is directly created by it. 

[0050] The linker 224 of the compiler 22 for planets links all requirements, such as a link 
information on the network which the code generator 223 generated, a link information with 
an assembler, and a link information with a procedural language, and a machine generates 
actually the machine code which can operate and it outputs an executive program 41. For 
example, based on the link information supplied by the link-information file 235, the module 
described by the assembler from the specified library file 50 is searched, and transit mode is 
added. Moreover, the block is searched from the specified file based on the information for 
linking the block generated with the procedural language, and transit mode is added to it. 
Thus, the obtained transit code is outputted as a real transit code file 41. Therefore, when 
two or more processors are described in the planet program, the comparatively big real 
transit code file in the condition of having incorporated the condition which can be performed 
[ remaining as it is and ], i.e., a related library, and all the lower layer hierarchy program 
execution modules for every processors of all is generated. 

[0051] Thus, a link-editing means to associate the program created with the 1st programming 
means 21 and the program created with the 2nd programming means 31, and to edit an 
executive program 41 is constituted. And each target CPU loads this executive program 41, 
and drives each subsystem in a predetermined procedure. Furthermore, the debugger 61 for 
debugging each executive program 41 is prepared for the PLANET system, and each 
executive program 41 can be debugged now. This debugger 61 is explained further below. 
[0052] [Example 2 of link editing] drawing 13 is the functional block diagram showing another 
linkage of the program performed in the programming equipment which applied this invention, 
and edit actuation. 

[0053] In drawing 13 , each source file 212 and 312 is first created with editors 21 and 31 
like the PLANET system shown in drawing 11 . Next, in a compiler 22, like the above, the 
transit code of a virtual machine is generated from the program 212 for every block created 
using the graphic form pattern by the parser 221, and the PLANET source file 212 is stored 
in a pseudo code file. Next, a sorter links the analysis result for every block which a parser 
221 outputs by the medium code level. That is, when it searches out of the input file group 
which had the block whose identifier of a processor corresponds specified, the pseudo code of 
that block is stored in a file and the low order hierarchy block is being called in this block, 
that low order hierarchy block is searched and it adds to a file. Moreover, the block of all the 
control stereos started with these blocks is searched similarly, and is added to a file. Thus, 
when the I/O Port which the processor has, the address of a bit, and the information on an 
identifier are retrieved, and it is under block, and all blocks needed are stored in a file and 
the I/O Port and the bit are being used, the address is written in a file. Moreover, the global 
variable which the low order hierarchy block has accessed is linked. Moreover, a code 
generator generates machine code equivalent to it by considering the pseudo code of the 
virtual machine which a sorter outputs as an input. Moreover, a generator generates not only 
machine code but the link information on a network, a link information with an assembler, and 
a link information with a procedural language based on the information included in the pseudo 
code of the virtual machine which a sorter outputs. Since the configuration of this compiler 
22 is the same as that of the above-mentioned example, it has been omitted and shown in the 
drawing. 

[0054] Thus, the file of machine code and the file of a link information are generated by the 
code generator for every CPU like the above-mentioned example. In the system of this 
example, although a linker 224 incorporates an activation module from a library 50 etc. using 
these files, a procedure mold program execution module generates the activation program file 
42 in the condition of not incorporating, and the link-information file 43 equipped with the 
link information to a procedure mold program. By the system of this example, the link- 
information file 43 is created in the format of the header file for linking the block generated 
with the procedural language. Of course, this link information can also be stored in an 
activation program file. 
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[0055] The source file 312 of the low order hierarchy block created on the other hand using 
the procedural language by the editor 31 which is the 2nd programming means is changed 
into the pseudo code which can be interpreted to an interpreter 34 by the parser 321 
(translation), and is outputted as a pseudo code file 331. 

[0056] Consequently, the part which the target CPU 39 processed by the part described by 
the graphic form mold program (PLANET program) having loaded the executive program 42 
translated into machine code, and was described by the procedure mold program processes 
based on the machine code which the interpreter 34 translated into the absolute language 
based on a link information 43. Therefore, the function as a link-editing means for an 
interpreter 34 to make a PLANET program and a procedure mold program link based on a 
link information, and to offer the program which can be performed by the processor is 
achieved. 

[0057] [Example 3 of link editing] drawing 14 is the block diagram showing the example from 
which the programming system which applied this invention differed further. Also in drawing 
14 , each source file 212 and 312 is first created with editors 21 and 31 like the PLANET 
system shown in drawing 11 . Next, the PLANET source file 212 turns into a pseudo code file 
for every block by the parser 221 like the above in a compiler 22, and the pseudo code file 
232 for every processor is created by the sorter 222. The link-information file 233 in which 
the link information on the I/O Port which that processor has, the address of a bit and the 
global variable which the low order hierarchy block has accessed, and a network, the link 
information with an assembler, and the link information with a procedural language were 
included simultaneously with this pseudo code file 232 is created. And in this example, it is 
outputted from a compiler 22, without being changed into machine code in this condition. 
[0058] The source file 312 of the low order hierarchy block created on the other hand using 
the procedural language by the editor 31 which is the 2nd programming means is translated 
into the pseudo code which can be interpreted to an interpreter 34 by the parser 321, and is 
outputted as a pseudo code file 331. 

[0059] Consequently, the target CPU 39 is provided with the part described by the graphic 
form mold program (PLANET program), and the part described by the procedure mold 
program in the state of a pseudo code. The interpreter 34 is already mounted in the target 
CPU 39, and at the time of activation, a pseudo code is interpreted a party every and it 
performs. Furthermore, when the library 50 is referred to, the activation module is 
incorporated by the interpreter 34 and CPU39 is supplied. Therefore, the function as a link- 
editing means for an interpreter 34 to make link a PLANET program and a procedure mold 
program based on a link information, and to supply the program which can be performed by 
the processor is achieved. Since it is contained by memory in the phase where the graphic 
form mold program and the procedure mold program were translated to the pseudo code, 
rather than the case where it is contained by memory in the state of the machine code which 
can be performed immediately after all programs were translated into machine code, there is 
little memory space and it can be managed with the system of this example. Furthermore, 
since it translates to the pseudo code, the processing time of an interpreter 34 is short, 
ends, and can secure a program execution rate. 

[0060] [A debugger / activation check] It verifies using a debugging monitor whether the 
machine code which was obtained by doing in this way and which can be performed operates 
correctly with any gestalt explained with reference to drawing 11 thru/or drawing 14 . This 
debugging monitor program can be executed on [ various ] a computer. The contents of this 
debugger 61 (debugging means) are download of a program, trace of a program, and the 
monitoring of an I/O Port. According to an operation of this debugger 61, actuation of the 
target processor can be supervised with a source level. Therefore, since it can debug with a 
source level, a debugging activity can be done efficiently. 

[0061] Moreover, with this gestalt, after specifying the block of the arbitration which should 
be debugged among the reproduced programs, as shown in drawing 15 (A) and (B), the 
control frame is tree-ized, so that only the program of the specified block and a low order 
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hierarchy block of this block may be performed only by carrying out an initiation command. 
That is, in drawing 15 (A) and (B), the block frame (ChildFremes) of each ground-floor layer 
low order is most listed by the block frame control block (BFCB) FA of a high order 
hierarchy's block frame A, the block frame control blocks FB and FC of the block frames B 
and C of the ground-floor layer low order, and the pan at the block frame control block FD 
of the block frame D of ground-floor layer low order, for this reason, in order to perform 
debugging actuation about Block C, when performing Block C In this block frame control 
block FC To TCB of this block frame, in addition, a high order hierarchy's block frame A 
(ParentFreme) Since the previous block frame B (PreFreme) and the block frame D of the 
ground-floor layer low order (ChiidFremes) are listed Even if it does not perform the block 
frame A like moreover, after performing a program by making the thread of a low order 
hierarchy's block frame D into a subroutine, with the return address, it can jump again and a 
thread can be continued. 

[0062] furthermore, it is shown in drawing 15 (B) — as — TCB of each block frames A, B, C, 
and D — TCB (NextTCB, PreTCB) of order — in addition, the pseudo code train of itself is 
stored as a block frame parameter. 

[0063] (Debugging: Setting out of the point of Break) In the programming equipment 
constituted in this way, in order to set up a break point, as shown in drawing 16 , ''Break" in 
a tool bar is chosen. A mouse is set and clicked in the eel which a break point sets up. Also 
when canceling a break point, the same procedure as setting out performs. 
[0064] (Debugging: Activation of a subsystem) "Run" is chosen from a tool bar in order to 
perform program execution. Then, as shown in drawing 17 , program execution is started and 
a message appears in an output window. When the break point is set up into the program, it 
turns out a red egg stops in the location and a program "is halting." In order to carry forward 
the red egg under halt, a red egg clicks the part through which it should pass next (step 
activation). In addition, if the specified function key (for example, F5) is pushed, the restart 
of the program can be carried out regardless of a break point. 

[0065] (Forced termination of a program) In stopping program execution, as shown in drawing 
18 , it chooses "Abt (Stop)" from the inside of a tool bar. 

[0066] In addition, like the activation check, like the programming by the editor, a debugging 
activity can use a mouse and a keyboard, and can be performed on multi-window, and a block 
assignment means to specify the block which should perform with such multi-window, a 
mouse, and a keyboard is constituted. 

[0067] For example, if the example shown in drawing 9 explains, first, an object block will be 
clicked on a tree view and a block will be chosen. In addition, the approach of specifying 
directly the window of not only the assignment on TSURIBYU but the program currently 
opened on the screen as the selection approach of an object block may be used. 
Consequently, it means that the target block was specified, and a corresponding source 
program is called and displayed from a source file (storing means). If "activation" is chosen 
from pop up menus (initiation command means), in the block of the arbitration of the target 
processor, activation is started from a BEGIN terminal, and it will perform until control 
reaches an END terminal, and will end. In addition, as the directions approach of activation 
initiation, it is not only from a pop up menu and a pull down menu, a shortcut key or a 
function key, etc. may perform activation directions. Moreover, activation directions may be 
performed by drag and drop. 

[0068] In this case, in case that low order hierarchy block is included in the target block, this 
low order hierarchy block is also performed. That is, in the layered structure shown in 
drawing 6 , if it specifies for block Bl, block B-2 which is the low order hierarchy block will 
also be performed. What is necessary is to .be set up as a variable about the variable used 
only with the corresponding block, and just to declare that it is a global variable within this 
block with this gestalt, about the global variable which the low order hierarchy block has 
accessed among common variables within a subsystem, in case one of blocks is created as 
explained with reference to drawing 7 although a variable is required for such activation. 
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[0069] As explained with reference to drawing 11 thru/or drawing 14 , in case the analysis 
result for every block which the parser 221 of a compiler 22 outputs is linked by the medium 
code level, a sorter 222 also outputs the information about a global variable as a link- 
information file 233 with other link informations. For this reason, it can process setting up a 
value suitable about those global variables etc. Therefore, the block of arbitration is chosen, 
and since it can be made to perform together with the low order hierarchy block included in 
this block simple substance or it, only a certain specific block can be performed. 
[0070] Therefore, since it is not necessary to make a debugger or activation perform even 
about a high order hierarchy block, the dummy program for making it run a high order 
hierarchy block is unnecessary. Moreover, though the long machine object of a stroke of 
operation moves or processing which said processing, an assembly, drugs processing, 
inspection, etc. is performed in blocks other than the specified block, the block besides such 
an object is not performed. That is, only in the specified block, since bug correction or an 
activation check is performed, bug correction or an activation check does not take time and 
effort. And since the block besides an object is not performed, about the block activation 
checked [ bug correction ending or ], bug correction or an activation check does not take 
time and effort in that bug correction or an activation check can be performed only in the 
specified block, without making it perform. Even if a high order hierarchy's block does not 
exist, it is suitable for creating a machine control program large-scale [ that bug correction 
or an activation check can be performed ] and complicated only about each low order 
hierarchy's block further again. Namely, although the approach of carrying out 
comprehensive debugging is adopted after programming by two or more persons assigning and 
combining it at the end in case a large-scale and complicated machine control program is 
created With the programming equipment of this gestalt, after finishing these since bug 
correction or an activation check can be performed only about each low order hierarchy's 
block even if a high order hierarchy's block does not exist, each block is combinable. 
[0071] An overall function is explained, explaining the operating instructions of a planet 95 
with reference to [operating-instructions] drawing 19 thru/or drawing 41 . 
[0072] (Starting of a planet 95) "PLANET.EXE" on a desktop is double-clicked. 
[0073] (Creation of a new project) A new project is created in order to fill in a program, as 
shown in drawing 19 . Next, a project name will be created, if a project name is inputted into 
a new project name (N) and the "O.K." carbon button is pushed. Here, it has considered as 
the project name "sample." The thing of the file from which a project here constitutes one 
equipment is said. 

[0074] (Target definition) One controller units (FA/PC etc.) are called target and the name 
of the target etc. is defined here. As shown in drawing 20 , in it, the hardware in [ after 
choosing the tab of hardware ] a tree view is right-clicked, and a property is further clicked 
to it. 

[0075] Then, as shown in drawing 21 , a "target definition" window is displayed. When 
defining a target, an "additional" carbon button is pushed. 

[0076] Then, as shown in drawing 22 , a "target property" window is displayed. A target will 
be defined, if input of a target name and various kinds of setting out are performed and the 
"O.K." carbon button is pushed. The target name of "Targetl" is given in the example shown 
here. 

[0077] Thus, if a target definition is performed, as shown in drawing 23 , target 
name"Targetl" will be displayed on the bottom of hardware. 

[0078] (Definition of a subsystem) In case a subsystem is defined, as shown in drawing 24 , a 
programme tab is clicked and the project name (this example "sample") created in the tree 
view is double-clicked; Then, a subsystem configuration window is opened. 
[0079] Next, if a "subsystem" icon is chosen from tool bars as shown in drawing 25 , it will 
become the mode of subsystem creation. 

[0080] Pushing the left carbon button of a mouse in a subsystem configuration window, it 
drags to the magnitude of arbitration and a rectangle is drawn. Then, as shown in drawing 
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26 , a "subsystem property" dialog appears. If a subsystem name is inputted into a 
"subsystem property" dialog and "O.K." carbon button is pushed, the subsystem name 
subsystem 1" will be inputted in this example. 

[0081] Then, as shown in drawing 27 , the subsystem "a subsystem 1" is created and the 
definition of a subsystem is completed. 

[0082] (The reflection to a tree view is checked) Similarly, as shown in drawing 28 , "a 
subsystem 2" is created as the 2nd subsystem. And it checks that the created "subsystem 1" 
and the "subsystem 2" are reflected in a left-hand side tree view. 

[0083] (Message definition) In order to perform message creation, as shown in drawing 29 , 
"edit" in a tool bar is chosen. 

[0084] And a mouse is right-clicked on the subsystem which becomes a message-sending 
side. Then, as shown in drawing 30 , a pop up menu appears. "A new message tap (N)" is 
chosen from a pop up menu. 

[0085] If "a new message tap (N)" is clicked, as shown in drawing 31 , a message property 
will appear. Setting out of a message name and an argument is performed. In this example, 
the mold of "a message 1" and the argument attached to a message is set up with "INTGER", 
and a parameter identifier is set up for a message name with "an argument 1." 
[0086] (Setting out of a receiving-side subsystem) If the "reception setting-out" carbon 
button of a message property is pushed as shown in drawing 32 , a "receiving-side 
subsystem" window will appear. The subsystem name of a receiving side is clicked. And it is 
checked that the double circle has been attached to the selection column. In the example 
shown in this drawing, since a subsystem 2 receives the message transmitted from the 
subsystem 1, "a subsystem 2" is clicked and a double circle is attached. If selection of a 
receiving-side subsystem is completed, the "O.K." carbon button will be pushed. 
[0087] (Termination of a message definition) If an old procedure is completed, the "O.K." 
carbon button of a message property dialog will be pushed. A message definition is completed 
with the above procedure. In order to carry out the reorganization collection of the message 
defined once, as shown in drawing 33 , it right-clicks on the message terminal of a 
transmitting side to edit. Then, since a pop up menu appears, message tap edit" in it is 
chosen. 

[0088] (Setting out of a manipulator and an 1/ O label) The tab of hardware is chosen. If it 
right-clicks on the target name of a tree view, as shown in drawing 34 , a pop up menu will be 
opened. If it chooses "it opening" in a pop up menu, since the window which defines an I/O 
label will be displayed, each setting out can be performed. 

[0089] (Creation of a block) Next, a block is created. Subsystem 1 "RootBlk" in a tree view 
window is double-clicked. Then, since a "subsystem l:RootBlk" window is opened as shown 
in drawing 35 , the icon of a eel to input from a tool bar is chosen, and the program is 
described. 

[0090] When the low order hierarchy in a RootBlk window is created on the occasion of [call 
of low order hierarchy] description, it is reflected also in the tree view as shown in drawing 
36 . In the example shown here, the low order hierarchy "of operation termination ()" is 
created. 

[0091] As shown in [setting out of message-sending terminal] drawing 37 , setting out of a 
message terminal is expressed in the same prolate ellipsoid as BEGIN. 
[0092] After drawing of [connection of arc (arrow head)] graphic form eel is completed, as 
shown in drawing 38 , between a eel and eels is connected with an arc. If the operating 
procedure of arc connection clicks a mouse once [ in all ] in the eel of an output side first 
and then clicks once [ in all ] in the eel of an input side, connection of the arc will be carried 
out. Since a node changes to red when connection goes wrong, after deleting with the DEL 
carbon button, connection is performed again. 

[0093] The connection of arcs which express branching/ juncture of processing is possible 
only when each line is vertical or horizontal. If an arc is drawn pressing the Sift key at this 
time, a line will become vertical or horizontal. It is necessary to output an arc from all output 
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knots in PLANET95 (PLANET). 

[0094] As shown in [message receiving] drawing 39 , "RootBlk of a subsystem" used as a 
message receiving side is opened and described. In the example shown here, since it receives 
in the direction of a subsystem 2, "RootBlk" of a subsystem 2 is opened. Description of 
message reception writes an argument into single weight at a message name and 0. It 
becomes only () when there is no argument. 

[0095] If all description of [compile] program is completed, compile will be chosen and 
performed from a tool bar. There is no compile error, and when it ends, as shown in drawing 
40, the message of "compile termination" comes out to an output window. When compile 
does not pass by error generating etc., an error part and the content are displayed in an 
output window. If the error message in an output window is double-clicked, the window of an 
error message part will open. 

[0096] [ — debugging: — EXE mode or subsequent ones — system-monitor] — "EXE 
(activation carbon button)" is chosen from a tool bar after compile termination. Then, as 
shown in drawing 41 , a system monitor is . displayed and the condition of each variable or I/O 
is displayed. 

[0097] (Debugging: Setting out of the point of Break) In order to set up a break point, as 
shown in drawing 16 , "Break" in a tool bar is chosen. That is, a mouse is set and clicked in 
the eel which a break point sets up. Also when canceling a break point, the same procedure 
as setting out performs. 

[0098] (Debugging: Activation of a subsystem) "Run" is chosen from a tool bar in order to 
perform program execution. Then, as shown in drawing 17 , program execution is started and 
a message appears in an output window. When the break point is set up into the program, it 
turns out a red egg stops in the location and a program "is halting." In order to carry forward 
the red egg under halt, a red egg clicks the part through which it should pass next (step 
activation). In addition, if the specified function key (for example, F5) is pushed, the restart 
of the program can be carried out regardless of a break point. 

[0099] (Forced termination of a program) In stopping program execution, as shown in drawing 

18 , it chooses "Abt (stop)" from the inside of a tool bar. 

[0100] 

[Effect of the Invention] Since the block of the arbitration which should be debugged among 
the reproduced programs is specified and only the program of a low order hierarchy block of 
the specified block and this block is performed, it is not necessary to make a debugger or 
activation perform even about the program of a high order hierarchy block with the 
programming equipment concerning this invention, as explained above. Therefore, even when 
creation of a block of a high order hierarchy is not settled, the dummy program for making it 
run a low order hierarchy block is unnecessary. Moreover, only in the specified block, since 
bug correction or an activation check is performed, bug correction or an activation check 
does not take time and effort. Furthermore, it is suitable for creating a machine control 
program large-scale [ that bug correction or an activation check can be performed ] only 
about each low order hierarchy's block, even if a high order hierarchy's block does not exist, 
and complicated. Namely, although the approach of carrying out comprehensive debugging is 
adopted after programming by two or more persons assigning and combining it at the end in 
case a large-scale and complicated machine control program is created With the 
programming equipment of this gestalt, after finishing these since bug correction or an 
activation check can be performed only about each low order hierarchy's block even if a high 
order hierarchy's block does not exist, each block is combinable. 
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[ff*«2] ft^gm-^T, mZ7°vy*7J±ftf$. 
tt^loCO^n y ^±tCt5^T, s£7'b y y^JR-f S7" 
J; <9 > . itfjfEy y iTW&ttts LfcT" o y y 

mm LfZ? O y 9 jo «t Hi B y 9 COT&PWg ^ B y 

7 (covn-c<o^^b ^9 AHIr-et 6 r £ -kWOkh-f* 

[00 0 1] 

B y*y Af^^KfCgl-fS t <DXhZ> B 
[00 0 2] 

T ©rtflij t MP*f#i i: 4 Sfl-# t tf^-f L, 
Ooh, Kftfrb(DAt>bLXhZ>mM*§:tt, Zti\c 

ttLxtmzfty i^p^J-e^asrUffL-cv^ y7 

tftvtfc 0 , vvbi$>5W* BT'n-fey-y-iJja^.asix 
X^Zffl®®&<Dy7 hy^Tti, a#, rcofSWdA 

[0 0 0 3] i£^, y7M>x7I¥©«IKJ:»), IS 
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2 

nb«yy \">^T-kfi&\zt>itoxm^mf£^x-h 

So L*»Lft3j*fe, ±ffi©««tt**»tt£fSB#WJy:7 

[0004] -rfcfet,, atifcWV^lEWSll^yy K 

yY<nmWimy7Yv-=-T\z.1xmztiz>SLo\z y o— * 
10 ^ y 7*y h V-y-±XM.mLX®ft-fZ>m».<D7°a 

<£>y°B y y 5 ^yiliqSrfflV^TC R T_h"C 1 T-'r y7°~f 

oEizE-rsrirJc.to-cy'By'yA^tuSfefe, 

20 Lt7"P^7? Vy*LTt^(OT*tt, ^0^7^** 

timmxh<o, zfibom-er&zkzztimmxh 
[0005] zzx\ *m&mxix mm^m^mmm 

KT, y°7^yh (PLANET) tff^ 0 ) , ^iU 5 

30 3 7 7 8 1^-tLTtlifiLfco 4#M 5 P4 — 

2.0 5 4 2 3^«»tHI*SitTV^5i:*39 % yBir^ 

mmmxm^mtLx^^ 0 7"o^7?^ 

[0 0 0 6] i¥«3{4, MIE^H#f ^ F^(-M*§^^TV^ 

ttM, 14 2 (A) Brft- hX 

mznz&miz. ^mtmmm (tzt^tiB as i c? 

>C y 4 sM-^C ffg) T-yB^y? vy-TS t % g|4 2 
40 (B) fcarf-J: 5i-4Sir6, yy^yhSrfflV^ 
tf, 042 (C) ^-r«t9{-> IS^gtiot 

*^ $ *vt ^ 5 y° b y 5 a f^figffl ay -tit <d mm IZM L 
-y<b, *fittfcfiWi£tt#fiittifcxzfca«-*-a 

<^V^5^^ , 9SL-r, 7"n^7A^^-II±|;ff 

^ltv^< riis-e#s. lot, yD/7 5y^ 
tt> 7*tt©lRl±SrEoTife5©-C, 8tS!(W*^lg»iM 
50 So 
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[0 0 0 7] ttz. ^yhfli. 7°uyyJ»tpX\ 
r *5 < fc*tf"C, ^Dy? &td7 p a ^7 A £ffr& 

[0 0 0 8] 

[*W*«BfcLJ:5i:-*-5IIMil L*»Ue#fe, ft*© 
PWSO^o ^7 Alw^t^-y ^i-5^lcfi±^|5gJi 

pgjf ©7° a ^ 5 J* i s f^J*T? # T ^ ft V ^aiSTTftPSi O 
:/u^7J>»&26fr£-B:3fcWu ;5^-:/n^7J>&SiJi£ 
fft*-*--5 *fc> ±te|5g]f©7D^7i»©fE 

jft*sapA/-ev^5 4:*-Ct, r©±ft|sgjI©7°n;7'7-Mc 

x\ v 7tt%tbt£^tz.i : tmm<D-7u ifyj^tmn 

[0 0 0 9] £4±©raiH^^**"C, **W©RJHf4, 
[0 0 10] 

±T*#y o y ^ BB« Sr t o J: 5 fcfftfc-j- .5 fc » © 

^7Atf^@(cJ;9f1^£;ft£:/n^7A£^n ^ 
7 /< 7 ^+ 5 ©xV< v b & W L „ gEx / < y it 

^mtt. f'tyyttnc, M^fcyc^7^Ho^ 

M<n7nvt*ftfe-fZ>7uv??%m^WLb, m?tiy 

mi&*m<$rtz>m%ift^WLb r ^ zftmb-r 

[ooii] f?±£tut7°n;/7A©3 *> 



(3) 2000-112737 
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7o y^©7°n^7^(-o^T£T*te7^y;#$>3<^«: 
flsft A/TV ^ ^ i f -c , TfcPgJf -/ d y ? Sr^ff 

v^ittft:^»Lfc«3, apt, KfiiT, ifcfljaya, MS 

©T\ /<^iE*>ai^f4||fTflta{C#W***»*»6>/j:VS 
L^t>, #fe^©:/n y^llff £ftft^©T\ 

iE$f^-h^^tnnm&^(Dzfa y^ico^-ainff 
ntfamB^¥Ma$*»A»6)&v\ s ±&»js© 

TP y^*#fiL4<-Ct>, ^*©T&P§Jf ©:/n y* 
5><D\mLX\<^ 0 -Tftto*), *:a«-ea«l/j:«M«*J» 
^i-5*ffii«»fflS*iTV^*s, *M©7"P^7Af 

30 [0012] 7"p ify Af^|gg{c:jo^T v T{4®S© 
tt, r (07° a ^ 7 J*tztfXt£ < ±.{tP$S <Dy°u ityAX 

&m&tizmm$:m\<^?>zb&&>z> 0 -©±5 4*S-e 

O'^fetT'P^A S-f^-T Sl^fwV ^-f tlfr 10©7* 

j»$m-fz>^b-ttxzz> a 

[0 0 13] 

[0 0 14] [7?*yHO«ttKIS] *yM7-^±' 
©lUfCOillP^ft «fc o Tf^JM $ 7° n ^ 7 A Sr 
f^J*i"Sfc»|t, **Wffi±(-43V^T7°D^7i=.©B#^ 

50 [coi^TI4, *^tHSAlcJ;S3fecomM (#I¥2-3 



5 

3 7 7 8 1 ^-/#W¥4 - 2 0 5 4 2 3 *H*$8) icW^c 

[0 0 15] *»»cff5^n^9Am«SS11li, MSI 
±|Elt^g 10 

mmmm 

I/O 

»£*S its ynt^ ©MfllftfK N JH 4 £ 

[0 0 16] b^3iffl$ix55ll$MW^^x 
-Mctt, A7JS¥ (#ffi-fe^iJ-P) /til*) (T^x^- 

5i:V^5¥ife«sft*a»baffl$ix-CV^5. lot, 

tLb?rlo(D7 P D^yA-C'IIS,i-50»i > a>o, 

i!iE©t/^fA (fliWIIfr) TNfc5. 
[0017] i 7L\i „ El 1 i 5 ft 

/-f K#) ^&>5tf>-t\ W^W^TAtL 
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St, :otttti:»tlWi i. &tt^-=-y M 2, & 

T% i|i<l?PS 1 1, y M 2, m^ji^-y h 

l 3tf-f-zfi>'Xy u J*bVXWift1rZ>\z\-i, {pjbfro^ 
ft2^frrtkteox®ft-rZo :©#oi>(^ui*t 

[ooi8] fc x.ti, 0 i LtcmffixiL mm 

(*J»I**) , y h 1 2{C«fl,©»**m-t- 

c &*t^ s> M 2 H, < 45 £ 

a-y h 1 3fi, h<k^ B °B^fflES^5i (UJJW 

x, tig, ^i^xs-r^^ttfcf-^^xA^ 

[0 0 19] t^oT, El 1 fc*-raM*T?tt, fli)J« 1 
1 > y M 2> y H 3 ©Hf 

&5 0 rroi|[cjoV*-c, ^©rSJt^M y-fe— i?<Djjft 
[0 0 2 0] *-f, -9-y->^'r^ TfiJ^j 

[0 0 2 1] tot, ^P^A^^-btii, f- 

/•>^fA r^a^yhj r^ii^L3.=iy hj 

m^tt5o -tL-o f^«^fi. ra«j -ctt, ^gq 

a»&3.— if i/o" A" " B" ^iiLTA, BifhbO 
gPp F pSrm^jAtf^<oa5p t pif^^*5o 

[0022] ztitb<Dtikmnmi*m<i¥-mti:h<r>xfo 

aSrlEiS-f 5^^ vtkte* 
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[0023] %^x\ &mmn*mmz&mtztz#> 

l^HE&gftfc&fB LTV* 5. 
[0 0 2 4] -ffttot), 77*y hTte, t^^^A 

»l»fr©l**5ltt*Wi*lftl*r*+irfllttfc, '>*< 

&a£ft5^tt>©T-£>£r i&^i-iiiw&Ep 

T&^©&ag##^gfc©iHTi-a&ag#&7©i3#i 
Sr t otjftijti5Mii#fj)5 r t itm-rw, 2 ©£ 

£SL, rrtCfi TBEGINJ <fcfE£ftS„ fcBWA 
yt-^tA'tt, 8M13R5»l©l*JB«r* 
U rrfcli tendj £ffiA£ft5 0 rioftMt- 20 

[0 0 2 5] Mi, 79* y h-Cffc* 

«u a»e>©* 0 " ty^-zt&gm-rzzk 30 

[0 0 2 6] y h fc, 7°7* y h T-ffrfc L 

0 " * y-fc~^££{rf 5 

*»l±, IJ-y^T 1 ^ rffltpffij *»£>©> y±~'y rgUtg, 
fflf*j ©3E8 r«lij {cJg^£H3 0 a^&^Wfr-S 

TJ Sr3lfiU'»COfll«Sr#5*«S:tt5. " D 

IM ft£ AS REAL" ir©i2fli»i, 

B-*/u«ft d im ' 

^^Mi GLOBAL ^ 
'<??7?^IS SYS £jgfc& • 
T'gH-rSo 50 



#12000-112737 
8 

[0 0 2 7] Z.<DSL0t£7v?yM%, 
45. -trx\ 7°7*yM4, t^Si&^&a&l 

[0 0 2 8] [H»fUS&] 0 6 !Cfir©H#&* LT 
fc5 0 r©B§#£¥«cf ©HlJifttv^. ::t\ T{£ 

pgs©&aw:, i&pgsw^a^tcsij^i^sjii l/c ^ 
t&*ji7 n y * omwitmtMcm -5 1 » "rai®Ji7 

oy^©BEGIN*Fl:l»iSit*tl, TflWMI*Ua 
^J^Hfir*MM1-5o *LT, T&PMI*yffi©*yaas 
itfTU ENDJB^55i, T*t»Ji^©^T©*!#P 

fc, — &<DilB±fwjoVNTtt, ^©±T*rtas*Q : a©B# 
*JMr A £lc* L, tE.te<Dfctf <0 *s«a©Mfi l tt4r*Ci* 

i&awcRWiflsSritj&f-s t , iiftWicT^pgs^a 

[0 0 2 9] Z<D£?\ZLX^m%ZVgmfcl,itb2, 

±4mm7vr7&\z.mn3Wrk Lx&M.ztiitz>kfr 

* ©saagw-iBA-rs r t ic ± 9 TffiHPJi^o y * * 

[0030] BE«©»v>] rrt, ^-yoy^^^tr 
S-fr5©lCi65.SKeSg»»4, o-*yu^ % ^ n _^u^ 
it, ^y*Ty7SE»*>?)45a©J|/j:5 3|lS©«ft 
^Tft©3!©3KR-ca!>5a»f±, ^1-5hu(c 

[0 0 3 1] rttf>©^©5*)s 7*ny^rt©K-* 
IftOi«D-*^ft, Art ©a**' 

• • ASM 

• • • ASftl 

• • AS^gcM 

[0 0 3 2] MXft&L-CiHEfklB^llftSj: 
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»5S: [f»lf] BE**] {, nAS 

[saw] 

T'SS-TSo gi^T^ - 1 2 8-1 2 7* 

T*(7)S*, 1$£Xf-2 147483648~21474 
8 3 6 4 8Sf©I|(©l^|j: > -£ft€fttf>&ffl'M 
4tt@»1-S^T\ ^ix-eiX [BYTE] . 
[INTEGER] tO^tmXSrffl^-So *fc, H$C 
MT't, 7#t©H$U *3j;i;i 4^0^i;-e tt> ^ 

h$C#4, 8<b^ili-^(7)T\ ZtlZtl 10 
[REAL] , [DOUBLE] t ©Itfl^ffl^ 

[0 0 3 3] 4fc, X^'J^ict, J^T^T-M^ 
nAS STR I NG] } 

[oo34] mnmmtm csoxft®** <o x% &m 

S^: [f»tf] HE**] [a {, {, c } ] [i 20 

fiwi] 

fiU a, b, cf±£&^»IB?lJ&T-*tl-?tUi0~2 
5 4©S* 

a * b * c ( a s b, c CD^) g 3 2 7 6 7 
[0 0 3 5] [7°n ^7^011] 0 8*J±tfH'9^#JBL 

[0 0 3 6] r rJC^-f-^Ui/yAfi, yy-faHl 

[0 0 3 7] i-ftfct>» H 8 *f^*/U 

±.$Mm-7v Vtk LT<©/1— h7*nyyRq o t B 1 

Ttmmzfoy? iLt, &»Sts:/Dy*, 

y^&^-f-So 40 
[0 0 3 8] ZtibTimm<D7*>y?<Doh, fzhx. 

33<fctfR» /oy?*WLt^5„ a=y MpJ 

[0 0 3 9] 7°ny*y ? >-^O^T{C 

Wcot, HS:Srffl^fct>Otffc5 e (EL, 3.= yMW 
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= y YmmLlg&Wffifaf* 010 iCTjii-*. 

[0040] «fc o 

m\stz®.&.zfy*yY (WT, T^y h 9 5 £ 
ylco^Tte, 0 l 0 IctjvTJ; 5 fc, *tt#S!WRfc.fc 

TtePgS^^o y ^ SrfgjWa« ftt?, -tttdsyy* y 
h ±T'{^ Lfc t> *\ h 5 V t IfgTM L/c 

t>©i»^a»a»t>e>-r, silt, ioos^o 

ftfcSg^^^^T&i^fi, iOPLANET©! 
ft*«B3 3iKe#€>, loo^D^iiSJ^s 

[0041] [ig#nft0<j i] aim, 

LfcTo ^7 A^ritfiUfc JSVN-Cff 5 7°n if =7 A<75il 
[0 0 4 2] Ell 1 ICfc^T, *»W*rlfflLfc7 p B^ 

fc^tliPLANETyp^7A) ^ffl(7)^r r ^^2 
1 1 ©7"P ^7AffiEfSi LTfflicSixr J3 ^3 , 
-©^x-r^ 2 1 |:iotPLANETffly-^77^ 
A 2 1 2^f-^V'^xAft{r^Dy^^T'^$n 
5 0 Il©/P^7AM¥S2 1tJ;9M$ 

n/c y a y NT - X- <t o $ tl, 

5^aS5g»T{il^S7°D ^y A^^MwS^rffl^T 

?7J*ftti&WLk Lxmnztixtev, ;»i7^3 

1 |CJ:oT^gEa7 P oi/yA(7)y-y.7r'l'7U3 1 2^ 
^P^ffi-eM^S. «2©7'b^7AM¥S 
3 1 {4, ^<DZf7*y V 9 5 S^ClH^ftT^-ST 1 * 

ri:^r-f5o l2©7 , p^7AM¥S3itU, 
7°y^ '7h9 5 g#^H^ixT^5x^^ h^x -c ^ 
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[0 0 4 3] 7" 7 ^-.y h 9 5M46^-tf4, PLA 

-^-K-CtW^tU ^com. y ^1f$fti LT?I£ 

^rfEiBLfcP LANE T V — X TSUBMAINJ cp 
(£, SUB lfcitfSUB 2 irV^T^PWe^yny^ 

IW/o^yAT-fci?, rsUBlJ 5rH< iPLAN 
ETy-73- K# 5 fc t> , SUB lCO^d/^x-YfiPL 
ANET^iS^ftTV^So rtLf-*fL, r S U B 2 J 
^H<^(D7'D7 7^ioTfcD > 7°n/^^{43^ 
M7°n^7A^jl^^tv-CV^„ Z(D7*ayy 
SUB 2 £ \,X^-y^^-^^Wzfu^yK<Dyy^)V 
%m (SUB 2. PRG) ^fagj^ttTV^o r©i5 
1f.m<r>m%>-?n>f : 7 Afflux -f* 2 1 14, 7"ci-yi7 
©7°D^<7 1 -f £ Lt@i7'p^7i> (PLANET) t 
?iS7 , 0^7At^i^5i7i^oTfc'5 > * 

ot*S^3^7isJ;W^7'!) *T-y >?fit%Lk 

[0 0 4 4] *#|tf>P LANET 9 5©7°o>/y^^ 
^7^(4, II *J4tffS 2^0^*5 Affr&3MS; 2 1 
*J4tf 3 KD&^jgK 2 2*S4l>*3 2 £il 

l^Tfi, flt5<tU ! i2©7*P^7A^ft2 1*54 
tf3 l-effiSSflfc^Py* C/n^5J0 fat,?-? 

#*W*3*t5. =^7 2 2li, *1\ Il©7"n^ 

{£14, ^hy*y Y<0%ftWi\*-7°v Vy J*fm<£>k* 
i^AU ^7 7a«H^ftSDFS, BFS, DAG 

7D-^?fL, mmx-nbtiz-T'y*? F7"d^7a 

»3ft*afe5ll»cttf^i-5*»O»ft^o-fe^^JRBH-t-S 0 
AHfC, l2«7*p^7AMfg3 l-Cfiflfg 
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[0 0 4 5] r©J:5*«yaSr*e>fJi»i»»cKWrs 
WT©.4 5(-&5o 

[0046] Sf, " y- 221lt ^21 T?f£ 

^$ixfc7°7^y hT'o^yM, (y-/V7?^^) C0H 
I«S77'f^2 1 2Sr«WU = - K 

££j&L, y-X77-f/W2 12I^JSt5yP77* 
&rocpf?S]3- h'yrJMzfeito-tZ, ;<—V-2 2 114, 

[0 04 7]i!fcir, y — * 2 2 2f4, y-2 2 1 tftti 

* £f§>£ 3 ftfc A* 7 r f fp *»&lj|Sjf L T * <D 7* 
a y?<D<t>fSl=i — Y&7T4MZfe$iL, ZL(D7 O y? 
^^XTtimmv** y 9 *Pf tftt LT1/>5*^[C(4, 

4 5 f~ L-CjS&Ri ^5it©7'ny ^Sr7r^/H:fi 

<FT\ I/OjK— bdSJltflfy MHfcfflL TV 

{4, TKU*fc7 7'fA'fc##&tr. Sfc, TttKJB:/ 

5 0 rcoig^ y-^2 2 2{C4 9, 7°n-fe2/-y-fe©tp 
F^3-K77^^2 3 2t > WW3-K77^A'2 

30 3 2t±5«uiSrtT5±-e^Rfty ^^If^iaic^n 

tzV>'?mft7T'</i'2 3 3fr]&m£tlZ a Z(DV^y 
limy T 4^2 3 3{4, Wffla- K7r-f ^2 3 2 tSU 

o«lS;o77'i'>tU«$iit'| ) S<, fcs^tt, 
«flB=-K7T-rA'2 3 2ft5y^i*iLT^4ti 

5 4 5 I- LT t ^ t (4 1 *>6^T♦fc 5o 

[0 0 4 8] w;, a— K^*^U— ^ 2 2 3f4, y — 
^ 2 2 2/55ffl^i-5^a«©1 3 P^a- KSrAAfc L 

©77^/l'2 3 4%mt)-t?>c t.1t, 3— K^*^U— 

40 ^ 2 2 3i4 y-^ 2 2 2asm*f sfiaststftrofnna 

<, ^.-y h!7-^±(75y 7ty7*7t©!J> 

y >^it S77-/^2 3 5 t^-rs. 

[0 0 4 9] *2©7'o'^7A#a:3 itcit), 

¥«#S!*S-rTttBJi^o s/ ^ <b LtfttSiif;7"n 
^7AI4 3 2<Ds<—f3 2 1 "C C PW3— K 

P-K^^^ 3 2 3iao 

50 tt, 7*p 776©v-/y3- K©77'f/1'3 3 4iiM 
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[0 0 5 0] 7°y%y hftto^fU 7 2 2<D})>%2 
2 4(1, 3-K-^l/-^2 2 3«L^7 h!7 

tf¥i^#3msitf>y >-^tffft&i*±-c©g#£y 
HfTT^^i^ i£tU7rf5o Mjttf, vyy\n®y 

tltzy<<y°y !) 77^^5 0*^T-fe^^7T*|Bili^tt 
$S£fci:t^ mm^^tcyr^/^b^y'^yy^ 

iry^E^ftTi^S^ttiifi, ±X(Dy°u±y-^U 

yy v hz>\<^z±x<DTmvgmy°v ^y^onn^is^ 
-/v^u^/utmm<Dimm-k^tmMr^~¥yr 

[0 0 5 1] ^(DXylZLX. Sl©/n^7Af^ 

©2 ixWj&£ti±y°t 1 y'yJ*tm2<oy°vyyJ»fcj& 

ixft&£j%tcy°ay-7j±kZMmmfxnny° 
o^7A4i zmM-rzm&mm^&tm&znx^ 

a4i£p-ku &-Q-y'~y?-yj±%ffife(D^mxmW) 

■fZ> 0 ZbK, PLANET>'^7 i i».('(i#-*0|ltT7 p 
o^7A4 1 yyi-ZtzZXDys* y# 6 1 tfSfflE 

bK£kTX'mWi-Zo 

[0 0 5 2] [3tiUR&£>0!l2] 01 3(1, *%W*m 
m Ltzyo >fyj*fttfmw.\^^x?i o y°u >fyj±<nm 

omm. mmmi¥z*-rmmy°v y ymx'hz, 

[0 0 5 3] 01 3 diSI^Td, $1% 01 HZTFLtz 
PLANETi/y<yJ>.kfflmc^ ; rj? 2 lfc<fctf 3 1 

iciL^xzti^tKDy— y.yy^iv2 l 2*5.£O t 3 l 2 

2(4, =V/^7 2 2(Cjo^T±EtPSI(-, /<— 9-2 

-t2 2 i^W*i-5^0 5'^fe©«W»*Sr , t , n = - 

-ifcf 5 y o yy*BfeZ titcAJj yrJ^Un^frh 
femvxZ'Dy'v y y <Dn>m=>- Y*yr4 Mz.i&%\ 

z>±x<DM®m&<Dy'v y ? t>mmidfem^x7 r j * 
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l^I/0*-Ftt'yM07Ki^^, £i!u©1ff8£& 
fit, yns/^tpT% I/Otf- hfejztffy 

^&y>-*i-5o *fc =-k^**^-^»4, y- 
*&mt)i-z>&mmm<D'pm=i-y$:AJjbi.x, 

i#iff§^!Jy^ttf^4)St5, ;oa^7 

2 2©«^(4±|E©09<bl^«-Cife5O-e, 0ffi(C(l€BS 
[0 0 5 4] rroi ±|B60^|i:^{C3— K 

20 4#s y-4-fy y 5 O&if^kHfr^v^ — ^*5i"3 ii 

7J»^<Di) yytfffl&mz-lt}) y^fl»7r'f*4 3 t 
ttfcyn y^Sry y^t5fc»©^<>y77'(';i'i:V^ 

»sc-cy^fllf«7r-<A'4-3#ffrts*ts. r©y^ 
* flMRttHfr:/ p^7i77^;^ (c*&ifft-r 5 i i t 
hz/is^mx-hz, 

[0 0 5 5] %2<Dy'ny'7j*1fetfL^WtX*hZ>x- 

30 ?4 * 3 i -e#«ifflw»*fflv^rfPriE**tfcTttPtWi^ 

Q*y^®y-^77-f/l'3 1 2(1, ^— f-3 2 1 tio 
^^7!)^34 jcjlWWlSiftflWa- Kfcg* m 
Vi) S*t, <HW=» — K77^3 3 1 i: LTffiTJ^tL 

[0 0 5 6] ~<D&m, y~fy h CPU 3 9(1, MM 
W.yny*7J* (PLANET7d^7A) XWM^iXtz 

fcgB#«, y >?lfin4 3\cm^x^y-yy°V^ 34 

5o t^oT, ^>^7 a !J^34ij5PLANET7 = P^7 
J*k^mmy°uy J 7J±ZV^y^mzm<>^X})yy£ 

&xy°t2tyvxnfi~ziMtey°vy°7j*zmm-tz>m& 
[0057] m&uno>m 3 ] au'tt, 
-r7*o -ytrnx-hZc Hi4t*iv>rt>, mil 

(C^LfcP LANET->77At|5]Il;if-/ ^ 2 1*5 
±^3 1 iCioT-tft-efUOy— ^77'f/l'2 1 2*3«t 
50 3 1 2/5Sfft££ix5o <!>:(-, PLANET7-777 
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-fA-2 1 214, =t>/<Jy 2 2{C*5V^-C±IEi:^fC, 
/<— «r2 2 lf/n y^fe6><pni]=i — K7r-f^fc4 
19, 7-7 2 2 2^4 9 7°Bi?y-y-#<£>tKB l ]='— K7r 

-Y/U2 3 2#ffr&£*x6„ r^^ra^- K7r^/u2 3 

5= ^L-C, #0<J-?{4, :otlfvi/ya-F|:|| 10 
[0 0 5 8] !2(»/n^7AM^T'fc5i 
p 7 ^©y-^77'f/l'3 1 2J4, ^-f-3 2 1 ICio 

•cw V7 7°y * 3 4idiflR*rt6*+fln=- kk»r$ 

tU I'M = - K7r-C^3 31i L-Cffl7j£*x& 0 
[0 0 5 9] 0^7^7*7-^ (PLANE 

CPU3 9{cHt{fc£*xS<, FCPU3 9 {C»4, 20 

W^f*-:/!) * 3 4^H^^tfC*3«), HffB#t-f4 

4t£4oT\ ^rOllfT^v 5 ^— /V-tfS&^&^ft-CCPU 

y V7 £*T7°Biry1rT*lifT^fi£47 p n7~7 

©W7Atit 0^M7°B7*7^:i34tf^gcM7°B7* 
7A»1=-KS T-ffliR § tifcspg-c ^ * y i' Mh £ 30 

»$ft5^J:«)fc**y&*W:'J>4<TSFtfo £ k 
3 4<D&3l$i?flf4*l<-C&^ ^B7~7^(D||fTjI«£ 

[0060] w*v tf/mrtmmi r©±5.tun 

{4, 01 14V>L01 4Sr#fi8LTUiKLfcV''-f^©^ 

^-^y n ^7Af4, #a = Vt°^-^±T'^fT^Jti 

^^^o- K, 7*B7*7.ktf> f 1 
/o#- ho^^ y v^T-fc5o ro7/<y^6i© 

/< * * *rte4©-c» 5V< y yfr&zgim 4 < tr 5 c t # 

[0 0 6 1] *^ffiT*l4, S±$*lfc7°B;/7A 
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34 5t£, 015 (A) , (B) \£7ji-r£o\Z y Mffl7 
\s-J*£y])-ikLXhZ> 0 *>, 015 (A) , 

(B) tefeV^T, 9ci>±&Mm<»7'°yjryi'—J>>A<D 
7*P7^7l/-A3yFa-;U7*Dy^ (BFCB) F 
A, %<D— VgMTtiL<Dy"v y77U— AB, C©7*Dy 
^71/-A3yhP-;l-yny^FB > FC, fcitf^ 
PgJlT{4ro:/B y^71/-ADffl?'n yy7\y~ 
i Sl 3^ho-/U7'B->^FD(c{4, ^rtt-etl/CD-pg^T 
{u.<D7"ti y 9 7 V — A (Chi ldFremes) # y 
Xh§*VC^S 0 ^<Dtc>t>. 7*v y? C^^^Xf^y 

^ CD7*b -y 7 7 A 3VFp — /K/b y^FC fdf4, 
107*P-7?71/-A©TCBIdDx.T 1 ±teP£Jf tf>7* 
a j/771/- A A (ParentFreme) , ^fe<D7" 
b y 77 Is— J* B (PreFreme) , •?:<£>— |®J1T 
SCOT'S y7 7 U-AD (ChiidFreraes)iS 
y y. h £tlX\/^Z<DX\ tOi{i©7*P'/^71/-AA 
^rHfTL4<T't> > TWIffl7"Py^7V-AD©^ 
u y KSrf-7*yu-^^ t LT7 r b 7" 7 A£Hff LfcfL 

[0 0 6 2] £ P>|^ % 015 (B) tc^-fj: 5 #7* 
b 5/771/— AA, B, C, DWTCBtll M^»T 
CB (NextTCB, PreTCB) E-APX-T, 
g f HQ = - 7P7^71/-A;<7^-^iL 

[0 0 6 3] (7^7^:Break©WyF©g 

Jg) r<7)J:5{cfl|^Lfc7 0 B^7A^^M{c:*jVN-c, 
7^ W y v b <DsStfe%ft b fctt, 016 {c*1-«t 5 

Id, Break" Sr^-TSo 7*W 

i--5 0 . 7'u-^^vh^i^i-ss-a-'b^ti^«ro 

[0 0 6 4] (??'<y if : f-^v'^x ACDlItT) 7°b ; / 
7i»cDHffSrfT5lC(4, 7-/^-4')" Run" SrS 
iR1"5 0 -T5 01 7^1"4 5(-, 7°v 7*7^(0% 

7 0 b ^ 7 a 4" 1 7* w ^ tk-t k i«K^ * tb-c v > s m-a- 

(C{4, *3E**©»Bh?ffJtL, 7°b^7A^" -iSflt 

(c»4, *i/5^^iiiii-^#@0f^7 y 7^1-5 (s t 

e pUfT) o 4*3, M^/:77V^->3^- (tz 
tx.il F5) 4rif1-t, 7*W^JK-Cy M£HflS4 
<, 7°B>/7^^ff7 7-hT^5o 
[0 0 6 5] (7*B^7A(D»SlJi^T) 7°f y*7 AlDM 

frSrff Jh1-5#-e-ttt, 018 (c:*1-4 5 7-/w< 
-rt±9" Ab t (Stop)" ^«Si1-S 0 
[0 0 6 6] 4*b\ ^y^f^Utt, HfTJtlSils]^ 



(10) 

17 

[0 0 6 7] fc£ xf4\ II 9 i'^ Ltz&IX~mW-t~Z t , 

y^* jiff" 

Jk) , h :/p -fey p y^Kitev^ 

BEG I NitfA»blllT!JSRItt**U ENDm^Um 

t LTI4, jK y 7°T y -ft ~=>--tiftfrbX'n.ti. 

7r v-a v^r— / £ ct*-C-HfTit^^ : fToTt>J:v\ 4 20 

v\ . 

[0 0 6 8] r©|Rt^ tli^otyc y*£-t«>T 

[00 6 91 011 fel/"»L0 1 4^#fia,LTtftH^L:fci 
5^, 3^72 2©^-t2 2 lTOfS^oy 

y-* 2 2 2im<DV>if\tntmcv^^^nyr^ 

tVI 3 3 LT^n wVUfcRfco^TOflMlfcttlAI- 
ttlffl7"D^WLt, :«37'B^ift: 1 *7£tt 

KM 7 a y 9 & Mft £ * Z it ft <D ? ? - zf p 9 y h. jfi ^ 
5T?*>«. Sfc, ^\.tzZfuyif^<DZf^y9\Cii 

^xw>ftxhv-9o&\,mwmmmvti*), an, 50 



#5B2 000-112737 
18 

figLWo'^«)*l:*5V^, y<9*®JEhZ 

sitAii^aLt^p^7 5^/^\ zfi&Mcmz 
Lxt* y v-tz-frmmm ztix^z 
*iio^p^7AMgitn ±m^m<o-fn 

y9tfimLt£<Xh. m«v>TGLmmv>y'vy9<D%. 

[0 0 7 1] [iff^] Sl9^^LB4l^#I 

[0 0 7 2] (^"^^y h 9 5<Dm.Wi) 7*9 hy?°±. 
l^feS" PLANET. EXE" &#'zf/\'9 V y 9~t 

[0 0 7 3] mgtfxi*S3L9 h©M) Ell 9tC^-T 

hSr^-TSo mM7vi?*9. V4, (N) ti^n 

hiS^A^L, " OK" #^^*Jf-rt, 

amp 1 e J t LXh& 0 wIt*V 1 9 7'n^ 3 :^ hi: 
[0 0 7 4] (9—yyhmm) loCnyhn-7 

(FA/PC4W iMfc**— ■TVhfcvHv wr-r* 
0 2 01:^451^ ^-K">*T©^^t:WR1l, ^ 

[0 0 7 5] i"5 0 2 1 fC^-f <t 0\Z." 9—if.y h 

" ii*n" #^^*jf-r. 

[0 0 7 6] i2 2|C/TfJ:5l:> " ^— 

(OAfiy *J±tJ { #!l<oKJ£4rfi l i\ " OK" d?^>*Jf 
-fir, ^-7*7 htfjatSitS. ^riC*1-0i|X-f4, " 
Ta r g e t 1" h^^roitSo 
[0 0 7 7] ZtDkoizLXf-^y hmmZfTO t. 
0 2 3{r^-f<t5{-, ^-K^TflTFfc^-yy h 
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£"Targetl" tf&7fi£hZ> a 

[0 0 7 8] (ty->xri©^i) t^^TA^ 

y y y y l, ^D-ta-wiM^nt/n-;!^ i- 

£ (rco^jT'li" sample") £yVA-y U y7"f 

[0 0 7 9] El 2 5 f^-t-J: 5 y— /W<— © 

(p!6»b" s u b s y s t em" T^^y^I^tS^ 

[0 0 8 0] ^^^"r^^^^Y^^X^^^n 10 
fc^'y-^if L&^fe, fflO**SKK5y^L, £ 
^£ffi<c 1-5 i:, EI2 6{c^1-«t5l-^ " -^v^x 

b/n'tV" y*W7By*K, f-^->^-rAife#*A^ 
L> " OK" #*^£-J¥1-i, r(D0-|JT-{±f-y->^xA 
1" £^5^:/S'*xix££A7J-t5o 
[0 0 8 1] -f-5i, H2 7fc*-f " f-^^ 

[0082] (yy-tr»-^©E*&*») 20 

-rtt-, ffefcbfc" t^fAl" t" t^-^TA 

[0 0 8 3] y-fe— > y-fe— S^f^fiJtSrfi 1 5 
fcltt. El 2 9 t^-f- «t p tC, yW<— rt©" e d i 

t" fcaswa. 

[0 0 8 4] ^tL-C, ^ y±-V>msMkt£Z>-y-7i/X 
fA©±T*v!>X5ri^ y y yfSo EJ3 01C 

#«^7y^=a-W5. #y7"7 30 
S/TV^-J:!), " Ifft^yt-^yT - (N) " £ 

[0 0 8 5] • y±— (N) " £y y y 

y-f-3t, 0 3 1 l^ti^l-, > yfc— v^/b^t 1 ^ 
^?Ux-5. *yfc-S?*. §l$t©!£;££tT5o 
tt>yfc-5fc&*" *yfc-5*l" , y^?-v ? ^::o^7 
3§l&©M£" INTGER\ §l«bfc«r" §1*1" t 

[0 0 8 6] (SflMW-^^^^r-A^RS) El 3 2 ic^ 
1-«t5l-, ^ y-fe-v^n/^TV ©" SflTR*" sK*^ 40 

MX^ if-y^^i* l*»fci!Ht$ixfc> y-fer-v^f- 
^•^7 1 i>.2T-^:{B-t-'5©-C\ " t^rA2" &y 
y yy L-fiA^ftJtSo S:ff{B!|-y-y^xA©il^ 

*7L-fc&, " ok" i$tr>*n-r. 

[0 0 8 7] (y- yfe-5?j£H«>|frT) m*T*©¥WI 
#f*7Lfce>, ^yt-^D^f^^7P^©" O 
K" #*>£]?-f. «±©^KSlcJ:5^ 50 
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El 3 3 ic^-f <fc 5 fc, «*Lfcv^fll«©^ yfe-^SIg 

7±x-;&y y yy-rs, -rs£> utrfr 

&mi2><DX\ Z<D<p<D* y±-i>? y^ffiM" 

[0 0 8 8] (v^taU-^- I/07^©if) 
/s- K^^T©^^S:S^-r-5 0 yp-fa-ro^-^ 
y h45©±"C*y" !> y^l - *** El 3 4 l^-TJ: 5 1-> 

-*©" UK" «rS^1-5i, l/0 5^S«t5 
[0 0 8 9] (/p-^ ©fftfc) ^oy? ©ffcifc 

RootBik" Kp-jfl't y y^-rs. -rst, El 3 

5 1^1- J; " ty->7fA 1 :RootBlk" 

^ Kv^ 5 M;Hx5©-C\ V— t>hAt3L1t^ 

[0 0 9 0] [TfiPgSWBfffi L] 8Bi£©BKfc, R o o 

tB i k *7-(>yv-ft(OTimmzfti$.Ltckz\^ 

m 3 6 dTjrf- «t 5 i-. y y — fc* :*—{;: t>Ki&£tL-C^ 
<„ m^-r^JT'fi, " »fN*7 0 " *^5T(fc» 

[0 0 9 1] [y- y -fe-^ff Sg7©i§:£] El 3 7 (C^ 
1-«k5fc:> ^ y-fe— 5^B-7-©K3£tt, BEG I Nbffl C 
fiffiR©>f^1-o 

[0 0 9 2] [7-y (£EP) ©jgjgl] HJg-fe/U©»iii 
WTLfcili, El 3 8 tzifrt J: 9 -t/v-i-fe/ui:© 

1\ ffl*«©-t/i'rtlc^i>^Sr^tj*-cilHl^ y yy 
ic^^*fe(C^t>S©T% DEL#? VCfiiJ|»L-Ci»e> 

[0093] ftLa©^tt/-a-jtiSt*i- «fc 5 ^r-y p 

{c©^.BlfigT-fc5o rot#S i f t S:}f LfcASfc 

T—?zm< mn>mw.*.tctt*¥-kt£Zo plan 

ET9 5 (PLANET) T'ti, ^■C©ffl*«J* i 6>7— 

[0 0 9 4] [^y-fe-^ff] El 3 9I^-TJ;5I-, 
^ yte—i?§:im\b?£Z>" t7*W7ACR o o t B 1 
k" ffii£-rS„ m^^i-0ijT'{i, t^->^T 

^2©*-T-S<I-t-5©T% t7'v'XTA2(D" Roo t 
Bl k" %M<o * yir-v^iiWfE&rtU 's^if >\<t> 
^ hoWzt-y-te-if&t 0 K3l»3r»<. 5lft# 

[0 0 9 5] [ay/^yu] y*By*y^©|a^^Ti^ 
7Lfce3, ->-^-J;»)comp i 1 eSriltRL, ^1 
ffi-5. 3W^^i7-#6<»7Lfci^tlj:. El 



(12) 

21 

a*a h izm&\z. it, tatt $4 -y k 7 -« 

[0 0 9 6] [f^y^iEXE^-K'-O^ W 

ta^^^] a^ITH, y-A"<— J:B" ex 

E (HfT***X> " t5iv84 Hd^-f 

MS^i/o© io 

[0 0 9 7] (f/^y^iBreakiOWyFOSS 
56) •fi'JfX'O'htolStfe&ftSKtt. 016(c:*-f 
«fc9£. Break" £3HR-T5 0 "T 

[0 0 9 8] (f/<7^:ty->7rA«Itf) 
7^(75||tTSrfT5(Cfi, J:9" Run" £jI 

tR-TSo tii, 01 zf^^y^n 20 

F5) Srif-fi:, y'^^^ybicmmti 
[0 0 9 9] (7*n^7i©ISJ»7) -fvi{fyK<D% 

nzi9-it-fzm£iat, 0 1 8 ^-fct 5 y-/u/< 30 

-rtJ;?"Abt (stop)"^im. 

[0100] 

[«M©3a*] £JLkR9JLfc.fc-5fc: % **WKfii5rB 

**mitZ><oX\ Mmmy'vy?<r>y°v>fyMcr> 
K l^oT, ±{4Pgg<D:/nyy©ffj&#S^A,T^&V> 



#12000-112737 
22 

[m i ] *%w*m% Ltzy°u yyj*immw.K&rtz> 
mxhz. 

[0 2] 01 iZ7Fi-y-7^Xy L A,mx*?r 0 * y ir— i?M 

tiomwmxhZo 
ay? ZTFi-m.mmxhz, 

[04] mi^-tf^tt^^y b (tT'Wfi.) ©^ 
-h7*nyy£*-rtftK0T*;fc5 o 

[0 5 ] 0 1 £*-f-fi*i&*3.= y h W-yisy-y-J*) 
<DjU- Yy*u y^Sr*t»WB-e*>5. 

[0 6] *»KSrafflLfc^ , o^9^J*§gE^*5tt5 

[0 7 ] *^BJ^iiffl Lfc^n AffrjfcUBfcfcttS 

[0 8] *^^®fflLfc7*ay*7A{4H^gT*^L 
f:7"p^7A 0 -efe 5 „ 

[0 9] *%W&mmi,1t7°a?'yJ*fti&%iW:Xi$i$.ls 
tz7u?yMZ$o^X, mo-/u y y &3^£-frfc:Kflg 
Sr^-riftW0-Cfe5 o 

[010] 0 9lc^:7 B ny*7.M;::fc<^-C, TftPtS:/ 

[011] *%W£M%Ltz7°v?'yM^f$.mWX\ 0 
my'Byy&Z^ffiZMmm&m^Xftf&LtcT'vy'y 

[012] 7'n^«07o^f^^t5M^t@ 

[013] *H^^iifflLfcyny-7A^gg-C\ 0 
B<><y'->&m\<*Xftf&Ltc7°v?'yJ»b. ZcDT&m 
m7°v?y&Z^ZWMm&m\<^X<mLtzy'vy'y 

a «t a*-r s y y 0 

[014] *^*JifflL^^Di7"7Aft^Hro^ 

[015] *&mzmmLtzy°vy'yj>s{?!$.mm<n£t> 

[016] '*&W&mmLtz7°oy'yJ*ftf$.$iW.lz&l1r 
57c '^7U-A«)i^^t7'n y^iftP^0T*fc 

So 

[017] *&w*mmLitv'uy'yj*ftmimz.&^ 
x, y^nnzn otz^><Dmi¥^-tm.mmxh 

5o 
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[mi 8] *%wzmm^iz7aif7j*ftf$.$imzte^ 

[119] *%wzMm^tz7vy : 7j±ttf$.mw\z&rt 
[120] *%wzmmistz7uy7Aftf$.$imzis^ 
mttZTFi-mwmxhZo 

[i2i] ^mm^mm^tzyaify^^w^^ 

x. Vy(W7±.x?-?v Yfem*'ab&fc*^-tm 10 

wmx~hz>e 

[022] *%w*mmvtzy°uy7J±fttfmw.\~&^ 
x. <>4>h'v±x?— f y vfemzftotztixDZ—v 
y Y-fx2^y-^ <74>v<?z^-fisiwmxhz> 0 

[m2 3] *%mzM%htz7°vy7j>.r£f$,m&fciii\,^ 
T% $-tfy hj£mzft^tz'&<D<7j^h'<7&*-rmw 
mx&,z 0 

[024] *%w*MRivtz7'v?7J>ftf$.mmcte^ 

^0T-fc5 o 20 
[02 5] *^^3ifflbyc:^^^7i^^^g^jo^^ 

[02 6] ^K^iiffltfc^Di/^A^^B^^^ 

^ T P ^coifci^-efcs., 

[02 7] *«0J^3ifflb/c^n^7A^^Bt-*5V^ 
t, loCQ1^>*xA£/£aLfcScD^:/K<7CDt& 

B^0T*fc5o 

[02 8] *%w*mmLtzy°v? : 7j»yFi$.mmzte^ 30 
wmx-hZo 

[02 9] *^^SfflL^yn^7^^^S^*5V^ 
T\ 7< yfe— ^*^ffpfcfeO^^^-rtji^0-C'fe 

[03 0] ^B^^jlffl tfc7°Di/7i=.^^S^*iV^ 

-c, 7< yt-i?femznotz!t><Dmt?z^-tmwmx'h 

[03 1] *:^^iifflLfcyD^7^^^B(-i3^ 
T, ^ s/ir— ^«^tT5l^^*^$tiS^ s^-fe-^ 40 

[032] *mwzmmLtz7°u y y M^j&ms.iz&^ 
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[03 3] *|gB^SriifflLfc^□^7i^^^E^-*3V^ 

[03 4] *^SriifflL/c^^^7A^^gg^c*5V^ 
X. I/O7^/U(DmfeZft0tzlb<D'7->(^b*'7<DMW 
lTfc5„ 

[03 5] *!6?i?rjifflL/c^n^7A^gg{C*3VN 

[03 6] *^^jifflLfc^D^yA^g»{C*3VN 
T , TtePWl £ffr& Lfc i: # co y y - * - fcrrtlffl. 
0T**>5o 

[037] *%m&m%Ltz7 , vy7j*ftf$.mm\z&^ 
wmxhz>„ 

[038] *mt*mmhtzz?v<f7j*ft\$mm.\^^ 
x. r-i> &m v>&mjj8&*-r%Lmmx-bz B 

[03 9] ^wn^mmLtz^tiy'yMmm.m-^ 
x, t y±—i/£m<Dmi&%?fotzisb<DmmmxhZ) e 

[04 0] *mw*m%Ltzyu7'7j±ftf8.mm{z.tei<^ 

[04 1] **B^^3ifflL^■^0^/7A^t^fi^C*3V^ 

t, 7^5/^&fT5fc*coS{^&*ti&IS0T*fc5 o 

[04 2] (A), (B) „ (C) i)5*i 
a^7o-^^-h-C'*Lfctft^0, 7°u^7i>&¥i^ 
#MaKT^Lfc0!l^^-rmPJ0, fcct^n 
£7°7*;/ hT*f^Lfc0iJ^^i-i5i^0T*fc5o 
[^COfftPJ] 

2 1 I? 1 coy D ^7-Mfr£3MS: 

2 2, 3 2 

3 1 ^2C07°n^7^f^^S (^tV*) 

34 -r^^yy^ 

4 1 Utr/n^A 

5 0 7^^7 1)77^^ 

6 1 "f^yiJ 

2 11, 3 11 ? 

2 12, 3 12 7-7-77^^ 

2 2 1 $■ 

2 2 2 V— ^ 

2 2 3 3- Kv^^-* 

2 2 4 U V* 



(14) 
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[02] 



•si 


U II si 








MtPtt 















SI 



| { t 



a; 



(15) 
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[0 3] 



a wwaRootjnT 



DtM «3B AS REAL 



WHILE 1 



SW(A)-ON SW(B)-ON 




I asTe b I 



=8= 



ON iaa56T1S^ 

=1= 



TIMER -0.3 



OFF MaSSTtS* 

9 



| WE ND 




[016] 




(16) 
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14] 



WHILE 1 



SW -OFF 



J 



sw (a&at) -on 


ELSE 


— <>■ ~~~~ 





p — 



rO— O 

I WEND 



3H 



I 2 0] 



□ PLANET--»>^t> 



MME) g^(y) 7P?i$KE) ■H>P'Xfl) t 7 W(3) 7-*(P 



rnrm mr 



imrmi 



(17) 
l®5] 



2000-112737 



□ aaa--> y : flood* 



WHOLE 1 



1 



S 



0 
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